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Abstract 
To explore the difference between public and private post-secondary school student's creative self-efficacy (CSE), 
two classes had been selected and assigned as experimental group (EG) from public (n=68) and private school 
(n=79) respectively through judgmental sampling, the rest 198 samples were then assigned as control group (CG) 
respectively as well. A designed 14 week course and a creativity enlightenment teaching method were used as 
treatment for them. A designed assessment tool for pre-test and post-test was developed. Two-way MANCOVA was 
used for data analysis. Result shows that progress of CSE in private school of EG was higher than the CG. This 
finding supports that creative teaching was an essential factor to inspire students' creativity, especially for private 
school students.   
1. Introduction 
The educational goal of technological and vocational schools in Taiwan is not only to train students’ traditional 
ability and literacy, including knowledge, skills, working attitude, and etc. in the working place, but also to advance 
the ability of creative thinking and adaptation of social changes (MOE, 2002; Lin, 2011). Both in Taiwan or other 
countries, most of articles, which are related to researches of creation process, are exploring individual creativity of 
scientists, inventors, or artists (Chen, 2000, 2006; Jang, 2009; Schröder, Ziebarth, Malzahn & Hoppe, 2009; 
Slappendel, 1996; Woodman, Sawyer & Griffin, 1993; Soler, 2007) or merely focusing on analyzing the impact 
between personal characteristics or self-profiling, (Schröder, Ziebarth, Malzahn & Hoppe, 2009). On the other hand, 
researchers using students in vocational high schools as subjects point out that creativity can be cultivated, trained, 
and advanced (Wu, Chang & Rau, 2008a; Wu et al., 2008b). 
In Taiwan, students in public schools show better academic achievement than students in private schools (Huang, 
Lai & Wu, 2005). Such situation differs from students in Europe and America (Wu, 2008). However, some 
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researchers still advocate different points of view (Coleman, Hoffer & Kilgore, 1982; Lubienski & Lubienski, 2006; 
Lubienski, Crane & Lubienski, 2008). This study uses creative thinking teaching as a manipulated variable in 
experiment, and selects one public and private schools respectively which are located in northern Taiwan for 
conducting experimental teaching, in order to observe the changes of creativity of students in different schools after 
receiving creative thinking training. 
2. Literature review 
2.1. Creativity 
Mao, Kuo, Chen and Lin (2005) point out that there are six common places in theories and empirical literature 
related to creativity. Researches related to creativity indicate that creativity, even technical creativity, can be 
developed through appropriate education and cultivation (Mao et al., 2005; Wu, Huang and Hsu, 2008). Especially 
in the time of highly competitive environment, creativity cultivation becomes the most important thing in the field of 
education. Thus, developing teaching patterns, contents, and environments for furthering student’s creativity is the 
greatest mission. Moreover, researchers in educational white paper of creativity (MOE, 2002) stated that cultivating 
the ability of creativity and innovation is the key point for promoting quality of citizenship and the premise for 
developing knowledge-based economy. It can be seen that creativity is quite important for national development, 
because creativity education is the focal point in the future, which is also the main purpose in this study. 
2.2. Creative self-efficacy 
Generation of creativity includes generation of new ideas (fluency), the ability of problem discovery, sharp 
observation, the ability of problem identification, the ability of logic, imagination, originality, insight, flexibility, the 
ability of introspection, metaphorical thinking ability, adaptability, possessing knowledge and skills in specific 
fields, the ability of tolerance for ambiguity and conflict solving, versatility, aesthetic, problem solving ability, 
objective judgment, expressiveness, good social skills and linguistic capacity, and so on by reviewing articles and 
research results (Amabile, 1988; Feldhusen, 1995; Ripple, 1989; Runco, 1996; Runco & Walberg, 1998; Sternberg, 
1988; Sternberg & Lubart, 1996; Torrance, 1988; Yeh, 2005; Yeh, Wu & Cheng, 2000). 
Torrance (1970) categorized three psychological characteristics, including fluency, flexibility, and originality, 
from the perspectives of divergent thinking in Guilford’s (1967, 1977) theory of structure of intellect, which is the 
source of articles mentioned above. “Fluency” means individuals can possess different and diversified ideas in a 
short time when facing problems; this kind of psychological characteristic means that the more possible answers 
individuals can think of, the higher level of creativity individuals would possess. “Flexibility” means individuals can 
keep thinking actively, and not to be stubborn and routinism; this kind of psychological characteristic represents that 
the more different types of answers individuals can think of, the higher level of creativity individuals would possess. 
“Originality” means that individuals would show great wisdom, which differs from general opinions, while facing 
problems; this kind of psychological characteristic indicates that the more special perspectives individuals can think 
of, the higher level of creativity individuals would possess (Chang, 1997).  
This study uses fluency, flexibility, and originality in theories of creative self-efficacy as the theoretical 
framework to conduct research hypothesis, and then to explore the levels of creativity, which are influenced by the 
factors of creative self-efficacy, through conducting self-report survey to investigate student’s conditions. 
2.3. The model of infusion teaching 
It is necessary to adjust focal points in the field of education with trend and tendency, because school education is 
a crucial stage for training a person for the future (Huang & Yeh, 2008). Sternberg and Lubart (1996) consider that it 
is necessary to take the traditional school education as the basis to construct an environment which is conducive to 
creativity development, in order to break the traditional school atmosphere which is conservative, closed, and 
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regulation and achievement over-emphasized. Under such situation which is that inherent curriculum cannot satisfy 
the need in the modern society, the model of “fused curriculum” is emerged at the right moment. Such curriculum is 
planned to combine with relevant subjects; after combination, original subjects would not exist; this way differs 
from other curricula (Ben-Peretz, 1975). Another kind of model is “infused into the curriculum.” This kind of 
curriculum mainly integrates relevant subjects into student’s study and conducts infusion teaching, but still keep 
every professional curriculum in each subject (Lee & Huang, 2002; Yen, 2011). Dai (2004) considers that infusion 
curriculum is an integrated curriculum which is transformed and altered through introspection of educators. Infusion 
teaching is usually applied to every field with information technology combination. However, Zhu (2004) considers 
that many instructors would lose direction in the limitation, which is focuses on technology rather than teaching 
activity, while applying infusion teaching with information technology combination. In other words, it should focus 
on teaching and curriculum and view information and technology as an assistant, in order to avoid putting incidental 
above the fundamental. 
This study uses teaching of “infused into the curriculum,” which is extracted from the spirit of “fused 
curriculum”, as the experimental teaching curriculum framework. This teaching model differs from “fused 
curriculum,” because it applies the purpose of “fused curriculum,” which combines with relevant subjects, but still 
keeps the original teaching goals of main subjects. The main purpose is to broaden depth and scope of original 
subjects for students to know and absorb the relevant knowledge simultaneously while learning, and to achieve the 
goal of professional knowledge advancement and cultivation. 
2.4. The teaching model of story-telling and creative thinking 
Using story-telling as a way to pass down knowledge and culture is the same in both eastern and western 
countries. In western countries, story-telling began from the Greek mythology and has become a part of culture (Wu 
& Wei, 2007). Geringer (2003) even considers that story-telling exists when human has developed language 
simultaneously. In China, story-telling begins from records in the period of Zhan-Guo, and continued from Song 
dynasty to Qing dynasty; the activity of “Shuo-Shu” is story-telling, and has become an activity of local knowledge 
and cultural heritage (Hong, 2000; Wu & Wei, 2007). Story-telling means to describe real or fictitious events 
sequentially or causally, in order to achieve the desired result of knowledge interaction by conveying information 
and message (Thomas & Tommy, 1997; Lin, 2002; Wu & Wei, 2007). In teaching practice, designing a course by 
integrating stories not only can make learners participate actively, but also make a course more attractive, in order to 
achieve significant effect and purpose of learning (Wu & Wei, 2007). In order to motivate learning interests, enrich 
curriculum, and promote motives and creativity, this study intents to arrange the idea of story-telling teaching for the 
experiment to achieve the goal, and base on such way to shape a suitable model of professional curricula infused 
with creative thinking in vocational education. 
Sternberg (2006) indicated that creative thinking means such way of thinking is novel and valuable. Developing 
teaching strategy is a key point to construct teaching design of creativity; selecting the model of teaching cautiously 
also concerns whether the teaching strategy can be applied efficiently (Yeh, 2006). This study will base on three 
steps in Hoover’s (1982) traditional instruction, including outline reveal, content description, and summary, as the 
curriculum content. Under the principle of professional subject reservation, use “infused into the curriculum” as the 
curriculum framework to combine creativity enlightenment teaching with professional subjects in vocational high 
schools, and to cite inventor’s stories and innovative products introduction for attracting student’s attention and 
promoting learning motives. Furthermore, applying practical strategy of creative technique in the class would help 
student be familiar with technique for application, in order to stimulate and develop latent creativity effectively. This 
study uses teaching strategy, which is discussed in the section of literature review, to explore and analyze technical 
creativity changes of students, who major in machinery and receive the “infused into the curriculum” teaching 
model in vocational high schools, by conducting experimental teaching. 
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3. Methodology 
3.1. Experiment design 
This study applied non-equivalent quasi-experimental pretest-posttest control group design as the experiment 
design (Wang, 2001), which is showed in the Table 1. In the arrangement of research groups, two classes were 
assigned experimental group and control group respectively in public and private school. The “O1” denote pre-test 
before experimental treatment; “X1” and “X2” denote creative teaching as treatment for two experimental groups; 
“O2” denote post-test after teaching. 
Table 1. Experiment design 
 
Groups School Type Samples Pre-Test Treatment Post-Test 
Experimental Group 1 Public school 36 
O1 
X1 
O2 
Control Group 1 Public school 32  
Experimental Group 2 Private school 43 X2 
Control Group 2 Private school 46  
3.2. Procedure 
This study combined creative stories and innovative products related to machinery with professional subjects in 
vocational high schools, and to conduct curriculum teaching by selecting 28 units of “machinery manufacture.” 
When teachers conduct experimental teaching, they can choose suitable materials and adjust the ways of teaching 
based on curriculum schedule. The period of experimental teaching begins from September, 2010 to January, 2011. 
Before experimental teaching, researchers conduct the creative self-efficacy pretest for students in both experiment 
and control groups; afterward, experimental teaching will be held for 14 weeks. The process of experimental 
teaching includes documents related to creativity, innovative products, digital multimedia power-point files, and 
creative enlightenment films. Finally, the posttest will be conducted in the last week. 
3.3. Subjects 
As for the samples, select students who major in machinery in both public and private schools in northern Taiwan 
for experimental teaching participation through judgmental sampling. In the experiment groups, 40 students in a 
public school were selected for the pretest participation, but lose 4 samples in the process; so, 36 students in total 
participate in the posttest. 46 students in a private school were also selected for the pretest participation, but lose 3 
samples in the process still; so, 43 students in total participate in the posttest. As for the control groups, 38 students 
in a public school were selected for the pretest participation, but lose 6 students in the process; so, 32 students in 
total participate in the posttest. 48 students in a private school were also selected for the pretest participation, but 
lose 2 students in the process still; so, 46 students in total participate in the posttest. In summary, 169 students 
participate in the pretest as the sample, 15 students were lost in the process (8.9%), and 154 students were the 
effective samples for the posttest. 
3.4. Instrument 
Selecting a questionnaire which conforms to theoretical framework and research purposes will base on literature 
review and other tools. However, when it considers the influences of social and cultural contexts and student’s level 
of semantic understanding for item description, selecting a developed Chinese scale is the most suitable tool for this 
study. After research tool selection, evaluate each question cautiously through professional conference to invite 
professors in the field of creativity and human resource, quantitative research experts, and vocational high school 
teachers in the field of machinery, in order to assure the meanings of the questions can be understood by students in 
vocational high schools. And then, select students in the similar level to the samples in the experimental teaching as 
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valid sample for pilot survey, in order to examine the reliability for questionnaire completion. The research tool in 
this study is mainly based on “the scale of creative self-efficacy for students, SCSE-S,” which is developed by 
Huang and Hong (2009), and to change words and sentences for suitability, in order to evaluate student’s creative 
self-efficacy in the field of machinery in vocational high schools. The original scale includes 12 questions and 
applies the structure of Liker’s Scale which scores from 1 to 4. Such scale can be divided into three dimensions, 
including fluency (2 items), flexibility (3 items), and originality (7 items). It shows good reliability of .930 through 
internal consistence analysis. 
3.5. Analysis approach 
In multivariate ANOVA of independent sample, if there are two independent variables and one dependent 
variable, it can be called two-way ANOVA independent sample (Lin, 2007; Wu, 2010). In aspect of procedure 
criterion analysis, it has to check whether interaction of A (different teaching methods) and B (public and private 
schools) reaches the significant level (p<.05) first. If it reaches the significant level of interaction, it has to examine 
“the simple main effect of factors A and B” respectively; if it reaches the significant level, then to check the result of 
comparison after testing. On the contrary, if it does not reach the significant level of interaction, it has to examine 
“the main effect of A and B factors” respectively; if it reaches the significant level, then to check the result of 
comparison after testing (Lin, 2007; Wu, 2010). This study is based on research hypothesis to examine “factor A” 
(different teaching methods) and “factor B” (public/ private schools) by conducting two-way MANCOVA, which 
includes covariate of pretest and posttest score difference. 
4. Result 
In this section, it mainly analyzes difference of result between “factor A” (different teaching methods) and 
“factor B” (public and private schools) in creative self-efficacy dimension through two-way MANCOVA, after 
eliminating the difference of student’s creative self-efficacy and individual creativity. 
4.1. Testing 
After homogeneity of within-groups regression coefficient testing, the interaction result of factor A (different 
teaching method), and factor B (public and private schools), the pretest does not reach the significant level (F(2, 
356)=0.972; p>.05). That is, conform the hypothesis of homogeneity of within-groups regression coefficient, and can 
be analyzed by conducting ANCOVA (Wu, 2010; Huitema, 1980). 
4.2. Analysis of Covariance 
Table 2 shows the examined error variance of two groups by using Levene’s test first.  
 
Table 2. Summary of raw cell means, standard deviation and sample numbers for creative self-efficacy posttest 
 
  Experiment group Control group 
School Type Dimensions Mean (n) SD Mean (n) SD 
Private school Fluency 4.809 (79) 1.308 3.468 (78) 1.290 
 Flexibility 4.561 (79) 1.347 3.303 (78) 1.322 
 Originality 4.333 (79) 1.390 3.068 (78) 1.305 
Public school Fluency 4.872 (68) 1.166 4.677 (137) 1.182 
 Flexibility 4.905 (68) 1.149 4.750 (137) 1.215 
 Originality 4.703 (68) 1.120 4.505 (137) 1.330 
Sum Fluency 4.738 (147) 1.242 4.363 (215) 1.395 
 Flexibility 4.649 (147) 1.259 4.324 (215) 1.471 
 Originality 4.413 (147) 1.271 4.110 (215) 1.536 
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Note: n = valid samples 
 
The result of three dimensions does not reach the significant level, including fluency (F(3, 358)=.364; p>.05), 
flexibility (F(3, 358)=.104; p>.05), and originality (F(3, 358)=.248; p>.05). This means the result of error variance is the 
same in every dimension; so, if it is based on the result to infer, it will not gain a bias result (Wu, 2010). Analysis of 
covariance was summarized as Table 3, after eliminating the creative self-efficacy pretest’s (covariance) influence 
on posttest (dependent variable) in terms of fluency, flexibility and originality, different teaching methods 
(independent variable “factor A”) and different school types (independent variable “factor B”) affected the three 
dimensions of creative self-efficacy posttest performance and reached significant level.  
The analysis result shows the subjects’ posttest performance was significantly influenced by different teaching 
methods (A) and different school types (B) in terms of fluency (F(1,357)=34.082, p<.001), flexibility (F(1,357)=42.370, 
p<.001), and originality (F(1,357)=38.235, p<.001), therefore it is necessary to conduct simple main effect test of 
individual factor. Besides the interaction test reached significant level, different teaching methods (A) also 
demonstrated significant difference in dimensions of fluency (F(1,357)=26.026, p<.001), flexibility (F(1,357)=24.532, 
p<.001) and originality (F(1,357)=19.500, p<.001), representing different teaching methods significantly influenced 
students’ creative self-efficacy.  
Similarly, different school types (B) revealed significant difference in fluency (F(1,357)=15.122, p<.001), 
flexibility (F(1,357)=22.605, p<.001)and originality (F(1,357)=21.835, p<.001), i.e. students from different school types 
are significantly different in creative self-efficacy. 
 
Table 3. Summary of raw cell means, standard deviation and sample numbers for creative self-efficacy posttest 
 
Variance Variables Type III SS df MS F Partial η² Power 
Teaching  Fluency 29.168 1 29.168 26.026*** .068 .999 
method Flexibility 27.201 1 27.201 24.532*** .064 .999 
(Factor A) Originality 25.374 1 25.374 19.500*** .052 .993 
School  Fluency 16.947 1 16.947 15.122*** .041 .972 
type Flexibility 25.065 1 25.065 22.605*** .060 .997 
(Factor B) Originality 28.413 1 28.413 21.835*** .058 .997 
A*B Fluency 38.196 1 38.196 34.082*** .087 1.000 
 Flexibility 46.979 1 46.979 42.370*** .106 1.000 
 Originality 49.752 1 49.752 38.235*** .097 1.000 
Error Fluency 400.092 357 1.121    
 Flexibility 395.839 357 1.109    
 Originality 464.536 357 1.301    
Total Fluency 8033.750 362     
 Flexibility 7890.556 362     
 Originality 7234.778 362     
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Note: *** p<.001 
4.3. Simple main effect test of “factor B” 
4.3.1. Regular teaching test result 
After eliminating the influence of fluency, flexibility, and originality (covariance) on pretest to posttest scores 
(dependent variable), different school types (factor B) reached significant level on posttest score difference in terms 
of fluency (F(1,212)=56.108; p<.001), flexibility (F(1,212)=74.058; p<.001) and originality (F(1,212)=66.263; p<.001), 
meaning the posttest result was significantly affected by different school types. 
4.3.2. Creative teaching test result 
After eliminating the influence of fluency, flexibility and originality (covariance) on pretest to posttest scores 
(dependent variable), different school types (factor B) did not make significant variance in terms of fluency 
(F(1,144)=1.326; p>.05), flexibility (F(1,144)=1.095; p>.05) and originality (F(1,144)=0.697; p>.05), showing that the 
posttest result did not significantly vary due to different school types. 
4.3.3. Summary 
On the control groups, public school students’ estimated marginal mean of fluency (M=4.623; SD=.124; n=137), 
estimated marginal mean of flexibility (M=4.546; SD=.090; n=137) and estimated marginal mean of originality 
(M=4.326; SD=.099; n=137) are significantly higher than that of private school students (M=3.640; SD=.120; n=78 
/M=3.490; SD=.121; n=78 /M=3.243; SD=.132; n=78), representing different school types (factor B) influenced 
posttest scores to a significant level. 
4.4. Simple main effect test of “factor A” 
For private school: After eliminating the influence of fluency, flexibility and originality (covariance) on pretest to 
posttest scores (dependent variable), different teaching methods (Factor A) reached significant level on posttest 
score difference in terms of fluency (F(1,154)=57.439; p<.001), flexibility (F(1,154)=61.291; p<.05) and 
originality(F(1,154)=48.573; p<.05), revealing the posttest result was significantly affected by different teaching 
methods. 
For public school: After eliminating the influence of fluency (covariance) on posttest scores (dependent variable), 
different teaching methods (factor A) did not make significant difference in terms of fluency (F(1,202)=0.273; p>.05, 
flexibility(F(1,202)=1.302; p>.05) and originality (F(1,202)=0.1.779; p>.05), showing that the posttest result did not 
significantly alter due to different teaching methods. 
For private school, experimental group’s estimated marginal mean of fluency (M=4.710; SD=.119; n=79), 
estimated marginal mean of flexibility (M=4.737; SD=.120; n=79) and estimated marginal mean of originality 
(M=4.491; SD=.134; n=79) are significantly higher than that of control group (M=3.435; SD=.119; n=78 /M=3.268; 
SD=.120; n=78 /M=3.040; SD=.134; n=78), representing different teaching methods (factor A) influenced posttest 
scores to a significant level. 
In summary, as for public school, experimental group’s estimated marginal mean of fluency (M=4.878; SD=.130; 
n=68), estimated marginal mean of flexibility (M=4.912; SD=.126; n=68) and estimated marginal mean of 
originality (M=4.710; SD=.134; n=68) were slightly higher than that of control group yet did not reach significant 
level, indicating that posttest performance was insignificantly associated with different teaching methods (A). 
5. Conclusion 
According to the experimental teaching result, there are insignificant differences in the fluency, flexibility, and 
originality of creative self-efficacy between the experimental group and control group of public school students; 
while for private school students, the fluency, flexibility, and originality of creative self-efficacy of the experimental 
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group are significantly higher than the control group. And the creative self-efficacy of the experimental groups 
between public and private schools are equivalent. This finding is agreeable to the viewpoint of some literatures 
(Coleman, Hoffer & Kilgore, 1982; Lubienski & Lubienski, 2006; Lubienski, Crane & Lubienski, 2008) recognizing 
that the performance of students in underachieving schools (refers to private schools in Taiwan and public schools in 
western countries) are insignificantly different to high achieving public schools (refers to public schools in Taiwan 
and private schools in western countries). 
However in private school, the creative self-efficacy posttest score of control group is higher than experimental 
group and reaches significant level. This is attributed to the domination of diplomas constricting students’ creativity 
and innovative thinking as Lubienski, Crane and Lubienski (2008) mentioned before. However, after conducting 
creativity enlightenment teaching, significant improvement of experimental group in creative self-efficacy 
demonstrates that creative thinking teaching could stimulate students’ creative self-efficacy that complied with 
Lubienski and Lubienski’s (2006) argument. By contrast, the public schools in Taiwan allow more liberty to the 
students and most of them possess high autonomous learning ability and spontaneously absorb out-of-school 
knowledge. Therefore, this study reflects insignificant difference of creative self-efficacy between the experimental 
and control group of public school students.  
The analyzed result of experimental teaching proved that creativity could be considerably stimulated through 
creative thinking teaching, and innovative invention demonstration. Particularly creative thinking teaching favorably 
influences the students of private vocational high schools who have lower academic achievement than public school 
students. Herewith this research concludes that moderate adoption of creativity enlightenment infusion teaching 
could bring obvious effects on the underachievers. 
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